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Thls Project Assistance Completion Report (PACR) has been 
prepared In accordance wlth the requlrements of USAID 
Handbook 3, Appendlx 14A, and Mlsslon Order 201 dated May 
10 1998, Item 51 

1 PROJECT PURPOSE AND DESCRIPTION 

The Hurghada Gas Turblne Refurbishment Project 1s a 
component of AIDf s Power Sector Support Project-I (PSSP-I) 
The PSSP-I conslsts of elght separate lnfrastructure 
projects deslgned to support the Government of Egypt (GOE) 
In ~ t s  movement towards economlc prlclng of electrlclty 
through the provlslon of addltlonal generatlon and the 
refurbishment of exlstlng generatlon needed to ensure a 
rellable power system The goal 1s to promote continued GOE 
progress In reducmg electrlclty sector subsldles and In 
maklng other energy sector pollcy changes by provldlng 
capltal lnfrastructure lncentlves to the GOE 

The purpose of thls component of the prolect was to flnance 
the relocation of three gas turbmes from exlstlng power 
plants to a new slte near Hurghada AID flnanclng would 
also cover the ~nstallatlon, refurblshlng and repalr, and 
re-commlsslonlng at Hurghada 

The new plant 1s located on the Red Sea coast between 
Magawlsh and the clty of Hurghada AID funded several 
aspects of thls project wlth the remamder of the costs 
belng borne by the Egyptlan Electrlclty Authority (EEA) 

In 1988 the EEA commenced plannlng to augment the exlstlng 
electrical supply faclllty at Hurghada Thls consisted of 
four 5MW gas turblne generators The plant was no longer 
able to meet demand In the area and, due to ~ t s  age and 
maintenance requlrements, was experlenclng avallablllty 
problems Hotel owners ~n the area had resorted to the 
lnstallatlon of thelr own dlesel generators to ensure 



adequate and unmterrupted power supplles The cost of 
fuel for these generators was belng subsldlzed by the GOE 
The subsldy was due to be phased out In 1995, at whlch tlme 
the cost of the energy produced would exceed the cost of 
purchasing ~t from EEA 

The four exlstlng 5MW turblnes were mstalled between 1982 
and 1987 to meet the growth In electrlclty demand In an 
area that was undergoing development as a major tourlst 
destlnatlon These unlts were derated to nearly 80% of 
thelr nameplate ratlng due to hlgh amblent alr temperatures 
In the peak load summer months 

In order to meet the rapld growth In demand EEA proposed to 
move three 24MW gas turblne generators that were no longer 
requlred at thelr exlstlng locatlons, and put them back 
Into servlce In Hurghada AID agreed to provlde funds 
under the PSSP-I for the following 

A technlcal servlces contract between K&M Englneerlng 
and Consulting Corporation and AID to asslst EEA 
(Canal Zone), the Owner and Project Manager, wlth the 
Englneerlng and Pro 1 ect Management of the Hurghada 
pro] ect 

A Host Country Contract between EEA and General 
Electrlc Technical Servlce Co (GETSCO) to provlde 
technlcal servlces, spare parts and equipment, and 
tralnlng for the refurblshment, re-commlsslonlng, and 
operation of the three turblnes 

The GETSCO contract lncluded a CIF flxed prlce for parts 
and materials, and a unlt prlce for technlcal support AID 
authorized EEA to negotiate a contract wlth GE who was the 
orlglnal manufacturer and installer of the three unlts to 
be refurbished 

GETSCO were contracted to provlde technlcal support to the 
EEA workforce who would perform the actual relocation and 
refurblshment of the turblnes The GETSCO technlcal scope 
of work was llmlted to provldmg support to EEA In the 
disassembly of the three unlts at thelr orlglnal locatlons, 
lnstallatlon at Hurghada, and the modlflcatlon, overhaul, 
and commlsslonlng at the new plant 

Based on vlsual lnspectlons of the turblnes, and thelr 
experience wlth the maintenance and spare part replacements 



normally requlred for unlts of thls type and age, GETSCO 
produced a llst of all necessary replacement parts, 
materials and equipment to brlng the turblnes back lnto 
commercial operatlon Purchase and shlpplng of these parts 
was Included In the GETSCO contract 

EEA were responsible for fundlng and managmg the followmg 
work 

Dlsmantllng the turblnes and transportmg them 
from thelr exlstlng locations at El Fayoum, 
Calro, and Abu El Matamlr to the new slte at 
Hurghada 

Construction of all Clvll, Mechanical, and 
Electrical lnstallatlons needed to support the 
turblnes operatlon In thelr new locatlon 

EEA utlllzed the servlces of one of ~ t s  own companies, 

Hydellco, to perform the clvll works, slte development, and 
relocation works under a dlrect contract wlth EEA 

K&M Consultants provlded technlcal servlces to EEA for 

The revlew of drawings, deslgns, and technlcal 
speclf lcatlons 
Pro J ect coordlnatlon among the varlous partles 
mvolved In the project 
Wltness and revlew of tests and lnspectlons 
Technical surveillance, and progress and expenditure 
revlews 

The expected results form thls prolect were an Increase In 
the EEA generating capaclty In the Hurghada area to a level 
that would permlt hotel operators to retlre thelr privately 
operated dlesel generators In addltlon, EEA was expected 
to Increase electrlclty prlces charged to consumers and 
reduce ~ t s  tarlff subsldy as a result of the completion of 
thls and other capltal infrastructure projects wlthln the 
Power Sector Support Project-I 



2 SUMMARY OF CONTRIBUTIONS (HOST COUNTRY AND AID) 

The PSSP-I was obligated In September 1989 at whlch tlme 
the cost of the Hurghada Gas Turblne Refurbishment Project 
was estimated as shown ln Table 1 In addltlon to the cash 
sums shown, the budget cost lncluded a GOE In klnd 
contrlbutlon of LE12M 

ESTIMATED TOTAL COST $7 93M LEI 3M 

-- 

PLANNED SOURCES OF FUNDING 

TABLE 1 

AID $ 
GOE LE 

The lnltlal budget for thls project, as set forth In the 
PSSP-I Project Paper 1s shown In Table 2 

INITIAL PROJECT BUDGET (from PSSP-I Project Paper) 

PLANNED 
7,930,000 
1,300, 000 

ACTUAL 
14,727,658 
1,300, OOol 

CONSULTANT SERVICES (K&M) 
EQUIPMENT/ INSTALLATION 

. AUDIT 

TABLE 2 

Total 

The orlglnal contract was amended flve tlmes Four 
amendments covered the purchase of addltlonal parts that 
were found to be requlred after the turblnes were 
dismantled, and addltlonal tralnlng 

FORE I GN 
( $  M) 
0 6 
7 3 
0 03 

' Records for LE eupendtures on tlie GETSCO contract are not avalable Dlscusslons wth personnel 
fanulm wlth tlus project mdcate that all tlie budgeted LE funds were expended d m g  tile lrfe of the 
project 

LOCAL 
(LE M) 

1 3  

I 7 93 1 3  



A second contract was negotiated wlth GETSCO, lnltlally for 
one addltlonal gas turbme, and then amended to Include the 
flfth unlt The fmal project budget, as detalled In the 
PSSP-I Grant Agreement, Amendment 7, Revlslon 3, 1s 
presented ~n Table 3 Funds were transferred to the 
Hurghada Gas Turblne Refurb~shment Project from the 
Cornrnodltles component of the PSSP-I to cover the cost of 
the second contract 

The actual utlllzatlon of funds throughout the project 
(~ncludlng addltlonal funds cornnutted durlng the llfe of 
the pro~ect) 1s shown In Table 4 

FINAL PROJECT BUDGET 

FORE I GN LOCAL 
( $  MI (LE M) 

CONSULTANT SERVICES (K&M) 1 28 
EQUIPMENT/INSTALLATION 13 75 1 3  
AUDIT 0 03 

Total 15 05 1 3  

TABLE 3 

TABLE 4 

Actual Utlllzatlon of Funds 
LOCAL 
LE 

1,300, 000 

1,300,000 

CONSULTANT SERVICES (K&M) 
EQUIPMENT/INSTALLATION 
AUDIT 

Total 

FORE I GN 
$ 

1,240,535 
13,487,123 

0 

14,727,658 



3 PROJECT HISTORY AND RACKGROUND 

C o n t r a c t  1 

By 1988 the EEA had determined the need for addltlonal 
generating capaclty In the Hurghada area The demand, 
fueled by the development of the area as a tourlst resort, 
far exceeded the llmlted capaclty In place at thls tlme 
The fuel subsldy provlded by the GOE to the hotels was 
golng to end In 1995, and rellable power supplles had to be 
provlded by the EEA before then 

The project called for the relocation of three exlstlng gas 
turblne generators from EEA plants In El Fayoum, Calro, and 
Abu El Matamlr, to a new plant outslde the clty of 
Hurghada There they would be refurbished and repalred 
prlor to bemg placed In servlce 

The three unlts were nominally rated at 24MW but, glven the 
amblent summer alr temperatures In Hurghada, the expected 
output was estlmate to be 17MW each 

The PSSP-I Project Paper was authorized In September 1989 
$7 93M was obligated for the Hurghada Gas Turblne 
Refurblshment Prolect under grant agreement 263 0215 The 
PSSP-I Pro -J ect Paper lncluded a procurement walver 
permlttlng EEA to proceed wlth the non-competltlve 
procurement of servlces from GE for the renovation of three 
gas turblnes and subsequent lnstallatlon at Hurghada Thls 
was justlfled because the turblnes to be renovated were 
manufactured and Installed at thelr orlglnal locations by 
GE The Hurghada Gas Turblne Refurblshment Project would 
requlre the purchase and lnstallatlon of proprretary parts 
and equipment only available from GE 

In January 1990, K&M Englneerlng and Consulting Corporation 
were competltlvely selected to provlde Consultant Servlces 
to EEA for the Hurghada Gas Turblne Refurblshment Project 
and two other components of the PSSP-I K&M performed 
these servlces under a dlrect contract wlth AID 

The Host Country Contract between EEA and General Electrlc 
Technical Servlces Company (GETSCO) was approved by AID In 
May 1990 Thls lncluded Contract Amendment #1, whlch 
incorporated AID'S comments and revlslons The breakdown 
of the GETSCO prlce for thls contract and the subsequent 
Unlts 4 and 5 1s detalled In Appendlx A 



GETSCO were responsible for provldlng technical support to 
the EEA workforce durlng the dlsmantllng, relocatlon and 
refurbishment, and re-commlsslonlng of the turblnes Based 
on lnspectlons and past experience they also ldentlfled and 
procured the parts necessary to brmg the turblnes back 
~ n t o  operation Hydellco, a wholly owned subsldlary of 
EEA, were contracted dlrectly by EEA to construct the 
clvll, electrical, mechanical works requlred to house and 
operate the turbmes at thelr new locatlon Hydellco 
commenced work In November 1989 based on a Letter of Intent 
from EEA 

One of the Requirements Precedent for thls project was for 
the turblnes to be fueled by Natural Gas from a fleld near 
Hurghada, soon to be developed by EGPC Thls development 
had recently been cancelled after lt was determined that ~t 
was not vlable The nearest alternative was the Ras 
Shukelr fleld, 140kM away The $20M p~pellne needed to 
brlng gas from thls fleld to Hurghada had not yet been 
budgeted for, and would not be completed untll mld 1993 at 
the earllest AID lssued a walver to thls requirement and 
agreed that the plant could be run on low sulfur llght 011 
untll the gas plpellne was completed Havlng reached an 
agreement on thls polnt, AID earmarked $7,635,699 for the 
pro] ect 

Due to delays In the negotlatlon and approval of the GETSCO 
Host Country Contract, and In lssulng the AID Letter of 
Comrnltment, a large part of the unlt relocatlon and clvll 
works were completed before GETSCO had signed a contract 
Thls had the effect of reduclng the materlal procurement 
perlod from flve months to almost zero and placed materlal 
dellvery on the project crltlcal path Thls also led to 
the cannlballzatlon of the Calro North turblne for mlnor 
ltems needed to brlng the other two unlts on llne as close 
as posslble to the scheduled date 

The El Fayoum unlt was delivered to slte and installed on 
~ t s  foundation In February 1990 Thls turblne was mtact 
and had been used as a standby unlt In El Fayoum Due to 
~ t s  age (14 yrs) lt was recommended that a major overhaul 
be performed on the Turblne/Generator Control System New 
controls and cables were Installed and the unlt re- 
cornmlssloned It was placed In hot standby mode durlng 
June 1990 to support the old Hurghada power stat~on It 
was declded that the major overhaul Items requlred for the 



El Fayoum turblne would be completed once the other two 
unlts were on l m e  

GETSCO monltored the relocatlon of the El Fayoum unlt and 
provlded foundation deslgn data for all three unlts EEA 
dld not utlllze thelr servlces to monltor the relocatlon of 
the other two turblnes 

The Abu El Matamlr unlt had been out of commlssron for over 
two years and was delivered to Hurghada In February 1990 
The general condltlon of the equipment requlred a thorough 
overhaul of the malor components The control systems 
needed to be replaced due to corrosion of the panels and 
components 

The turblne from the Calro North plant arrlved In Hurghada 
In May 1990 GETSCO carrled out further mspectlon to thls 
unlt whlle lt was belng dismantled In Hurghada and 
recommended addltlonal repalrs and replacements Contract 
Amendment No 2 was approved In May 1991 and provlded 
addltlonal fundlng for repalrs to Calro North The 
amendment also took Into account reductions In the costs of 
Turblne Rotor Repalrs and Engmeermg Revlews The net 
cost of thls amendment ($212,168 70) was funded from the 
contlngency sum 

A thlrd amendment to GETSCO' s contract was lssued In August 
1991 to cover addltlonal parts for Calro North and Abu El 
Matamlr The amendment added an addltlonal $28,491 to the 
contract cost and funds were transferred from the 
contlngency sum to cover thls Also Included In thls 
amendment was a slx-month contract extension to cover the 
procurement of the addltlonal parts, and delays caused by 
Gulf War dlsruptlon of sea transportation to the Gulf and 
surrounding areas The contract completion date was now 
extended to May 1992 

Further amendments were approved by AID In August 1991 for 
addltlonal repalr parts (No 4), and October 1991 for 
recommended spares and addltlonal on-slte tralnlng (No 5) 
These were funded from the contlngency ltem and by 
transferring unused funds from the "Services" l m e  ltem In 
GETSCO' s contract 

Amendments to the flrst contract and them flnanclal 
lmpllcatlons are detalled In Table 5 



D 

Amendment 
Orlglnal Contract & 
Amendment #1 

#2-Parts for Calro North 

#5-Parts, Spares & 

US S 
Contract Sum I Contlncrencv 

#3-Parts for Calro North 
& Abu El Matamlr 
#4-Addltlonal Repalr 
Parts 

Total disbursements under orlglnal contract $7,741,596 54 
Funds remalnlng for future allocation $294,202 46 

LE 

7,635,699 00 

7,847,867 70 

TABLE 5 

7,876,358 70 

7,943,860 41 

After each of the Gas Turblne unlts was completely repalred 
and refurbished a 200-hour continuous operation run was 
conducted to demonstrate ~ t s  rellabll~ty The completion 
dates for each of these tests were 

400,OO 00 

187,831 30 

Abu El Matamlr 8/28/91 
Calro North 10/27/91 
El Fayoum 1/23/92 

1,300,000 

1,300, 000 

159,340 30 

91,838 59 

The contract explred on September 5, 1992 after all the 
spare parts were delivered 

1,300,000 

l,3OO,OOO 

Contrac t  2 

In 1993 AID recelved a request from EEA to fund a slmilar 
relocation and refurbishment project for a fourth gas 
turbme to be transferred from Helwan to Hurghada AID 
gave thelr approval In prlnclpal In June 1993 dependent on 
EEA submlttlng a technical and financial analysis to 
justlfy the project 

After completlon of the re-cornrnlssionlng of the three 
orlglnal gas turblne unlts relocated under this project, 
the peak demand at Hurghada approached 22MW Demand was 
projected to exceed 46MW by mld 1996, due to new 
development and the mlgratlng of exlstlng hotels from 
prlvate dlesel generators to the publlc electrlclty supply 



system Thls level of demand would requlre the continuous 
operation of all three units, wlth no spare capaclty to 
cover breakdowns or mamtenance 

EEA provlded AID wlth thelr technical and flnanclal 
justification of the project, and In June 1994 AID 
authorlzed EEA to enter into non-competlt~ve negotiations 
wlth GETSCO for the relocatlon and refurblshmg of the 
Helwan gas turblne unlt The draft contract was approved 
by AID In January 1995 The AID-funded portion of the 
project was $2,956,207, which was re-allocated from the 
Cornmodltles ltem of the overall Power Sector Support 
Pro -J ect 

Hydellco had commenced thelr slte works in December 1994 
and proceeded wlth the turblne move ~n March 1995 Work 
progressed on the fourth unlt without major lncldent and 
the 200-hour rellabillty test run was completed 
successfully on October 18, 1995 

Before work had been completed on thls turbine, estimates 
of the 1996 peak demand were agaln revlsed upwards to a 
figure of 60MW The total mstalled capaclty to meet thls 
projected summer peak demand would be 63MW once the fourth 
unlt was brought on-lme Thls left mlnimal reserve 
capaclty and no unlts available for standby service 

EEA ldentlfled another gas turblne unlt at Helwan that was 
compatible wlth the four already moved to Hurghada and 
requested AID fundlng to put it m t o  servlce at the new 
Hurghada power station AID approved a Walver of 
Competltlon to permit EEA to negotiate once more wlth 
GETSCO for the relocatlon and refurblshrnent of thls flfth 
unl t 

Amendment No 1 to the GETSCO contract for turblne #4 was 
approved by AID In December 1995, and $3M In addltlonal 
fundlng was made available for the flfth turblne 

Amendment No 1 also authorlzed the expenditure of the 
$150,000 Unit 4 Contingency on the following items 

$64,157 84 for addltlonal spare parts for Unit 4 
$73,794 00 for the Automated Maintenance Program 
computer hardware 
$12,048 16 added to the contingency for Unlt 5 



Hydellco had started slte work In October 1995 and the 
turblne was moved from Helwan at the end of February 1996 
Following repalr and re-commlsslonmg, the unlt passed ~ t s  
200-hour rellablllty run In October 1996 

GETSCO Contract 2 flnanclng 1s shown In Table 6 

11 contract 2 1 2,806,207 00 1 150,000 00 1 0 I 
Amendment 

Total disbursements under Contract 2 $5,745,526 46 

TABLE 6 

I I t I Contract Sum I Prov Sum 

4 PROJECT ACHIEVEMENTS 

LE 

The Hurghada Gas Turblne Refurbishment Project added an 
addltlonal 85MW of generating capaclty to the EEA 
generation system (allowing for reduced capaclty due to 
hlgh amblent summer temperatures) Inltlally, thls power 
was avallable only to the Hurghada area to meet the 
steadlly lncreaslng demand from new developments Hurghada 
has been connected to the Unlfled Power System (UPS) smce 
1998, and now draws ~ t s  power requlrements from the 
natlonal power grld 

The slx renovated 24MW gas turblnes at Hurghada (flve 
flnanced by AID and one by EEA) are presently used only In 
standby mode In case of surges In demand or plant outages 
elsewhere In the system Thls 1s because they have not yet 
been connected to the natural gas system, and are 
relatively expensive to run (uslng Solar) compared to other 
turblnes that use natural gas However, EEA has applled 
for a natural gas connection for thls plant To make thls 
economically feasible, they plan to move slx more slmllar 
turblnes to Hurghada and then convert all 12 to Comblned 
Cycle operation The addltlon of one or more Heat Recover 
Steam Generators to the system wlll boost power output by 
50% wlth no addltlonal fuel requirements The resulting 
power plant wlll have an operating output of approximately 
300MW avallable to the entlre country (and for export) 
through the UPS 



The Hurghada Gas Turbme Refurbishment P ro jec t  provlded t h e  
l e a s t  c o s t  s o l u t l o n  t o  t h e  shortage of EEA electrical 
genera t lng  capac l ty  I n  t h e  Hurghada a rea  EEA was ab le  t o  
u t l l l z e  su rp lus  genera t lng  equipment from o t h e r  p a r t s  of 
t h e  country t o  s a t l s f y  growlng demand I n  t h e  r a p l d l y  
developing t o u r l s t  a r ea  around Hurghada They were ab le  t o  
achleve t h l s  f o r  approximately ha l f  t h e  c o s t  of 
constructing a  t o t a l l y  new genera t lng  p l a n t  of t h e  same 
c a p a c l t y  

EEAfs p a r t l c l p a t l o n ,  through ~ t s  m-house construction 
c o n t r a c t o r ,  and t h e  u t l l l z a t l o n  of ~ t s  own l abor  and c r a f t  
workers f o r  t h e  tu rb lne  move and refurbishment, r e s u l t e d  I n  
cons lderable  c o s t  savlngs over  t h e  use of of fshore  
c o n t r a c t o r s  EEA a l s o  gamed considerable experience I n  
t h l s  f l e l d ,  whlch they  w l l l  be p u t t l n g  t o  use durlng t h e  
next  phase of expansion a t  t h e  Hurghada power p l a n t  

I n  add l t lon ,  EEA personnel rece lved  t r a l n l n g  I n  t h e  US and 
on- s l t e  I n  t h e  operation of t h e  upgraded p l a n t  

5 POST PACD ACTION 

The p r o j e c t  IS complete and pos t  PACD a c t l o n  1s not  
r equ l red  A l l  pos t -pro jec t  cons ldera t lons  of changes t h a t  
could be ~mplemented I n  f u t u r e  p r o j e c t s  a r e  discussed I n  
t h e  Lessons Learned s e c t l o n  of t h l s  r e p o r t  

6 PROJECT STATUS 

The p r o j e c t  1s complete A l l  obligated funds have been 
disbursed The f l r s t  u n l t  has been I n  commercial s e r v l c e  
s l n c e  August 1991 and t h e  most r e c e n t l y  refurbished p l a n t  
has been operational s l n c e  October 1996 

7 OUTSTANDING PROBLEMS 

There a r e  no outstanding problems wlth  t h l s  p r o j e c t  A l l  
covenants were met, and a l l  ou tpu t s  achleved There 1s no 
recommendation f o r  follow-on a c t l o n  



8 LESSONS LEARNED 

In any future prolect of thls type the following polnts 
should be taken m t o  account 

The lnltlal ln-sltu survey of 
lnclude partlal dlsassernbly to 
replacement and repalr parts 
condltlon of the unlts The 
tlme at thls stage wlll avold g 
prolect, caused by waltlng for 
parts and equipment 

the turblne unlts should 
ensure that the llst of 
accurately reflects the 

expenditure of addltlonal 
reater delays later In the 
the dellvery of offshore 

The process of dlsmantllng and transporting the turbmes 
to thelr new location needs to be more closely monltored 
and controlled Parts removed from the m a m  unlt prlor 
to transportatlon should be tagged and contamerlzed, and 
remaln In the contamer untll requlred Some parts were 
lost In translt and addltlonal costs were Incurred In 
replacing them 

EEA's use of ~ t s  own Clvll Works contractor resulted In 
considerable cost savlngs but, lf the same model 1s used 
agaln, lt should be Implemented under a tradltlonal 
construction contract package (Cornmerclal terms and 
condltlons, schedules, technical speclflcatlons, 
drawings, and quallty control and testlng requirements) 
In the absence of these K&M relled on lnterpretatlon of 
local engmeermg and constructlon practices to monltor 
and accept the work performed 

Detalled project schedulmg responslbllltles were not 
clearly deflned ln elther the GETSCO or Hydellco 
contract Wlthout such schedules the control and 
coordlnatlon of the overall project 1s not posslble 

9 AUTHORITY 

Item 52 of Mlsslon Order 201, dated May 10, 1998, 
authorizes the SOTL to approve the Project Assistance 
Completion Report 



10 RECOMMENDATION 

That t h e  SOTL of the  Power and Telecornmunlcatlons Dlvlslon 
approves t h e  Hurghada Gas Turblne Refurbishment Pro -J e c t  
Assistance Completion Report 

Approved 

Clearance 
E I / P T  HIsmall 2/)7/mU 




